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(54) APPARATUS AND METHOD OF PLASMA DENSITY MEASUREMENT AND PLASMA 
PROCESSING APPARATUS AND METHOD BY USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma 
processing apparatus easy to be installed in a 
manufacturing facilities without disturbance in plasma 
and without causing a large size of the apparatus. 
SOLUTION: The plasma processing apparatus has a tool 
to generate a plasma from a gas by introducing the gas 
into a vacuum vessel 4 with a window 13 closed with a 
disk-shaped dielectric substance 3 and by applying high 
frequency electric power via the dielectric substance 3, 
and is installed with a surface wave detection antenna 5 
to detect a signal of the surface wave 10 propagating 
through the dielectric substance 3 and an oscilloscope 8 
to detect electric field intensity distribution by receiving 
the signal of the surface wave 10 and by measuring 
signal strength equivalent to the electric field intensity 
and is provided with a density measuring tool to 
determine the plasma density by the detection of the 
electric field intensity distribution. 
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%.Zi\£:n&&3s4l*H,z2 0 0 s ccm(OAr#XS:i 

At, ^m*<Q>^i$zzi>y7?yx^}i-7 , £m&Lx. 

JE2)£ 1 OP aKiS5tL*:. iJCtt. ^0*<O2. 4 5G 
Hz^? nfeSiKi: 0 1 kW<7)7>( ? o&£?^i$ 
it. fStt^fe^lcoT^cgfiaSix^xn y brvft 

2 J: 9, Mmft3ZifrLX. K£S3s4F*]£v4 7 
1 8 5rScWU, ^M&T^Xv 9 

T5XV 9i0^t^*^-VSr^#^*^ e&iigi-rs 
QUmzii 2 ffl. 1 8ffl<7)?£3t3&Kc7)& 

[00 3 93 <Ktc. ^j/oxa-TSCJ; 1 ), sakfl 
-*l5£g£»gL*:. ^*lnl^^^tl(zTi6^L^6 
o^ffllJg^ttE^ffiti, aS^i ltl22mV,I 
j£jSt2Tl 2 4mV. M£A3?1 2 0 mV N $)£jS4 
X'l 1 9mV, M3gA5Tl 1 4mV, Sl^A6T'l 2 
0mVT'J>-5^. 8?J$tli, mnft 3 1 3 5m 



[00403 «JHIi!E«%-tttt. 3. 3%X'h^iZ. 
m^X, giWftlZ. 8 4 y+S iSfi±(C7 4- M/SJ* 
b2r5 00 OA^mL7t^xyN5r|ggL, iiWAr7 
7Xv£fS£§-£T, Ai-T^XvC^^?* M/y^ 

mmg$l5re3$j£c05£a>o)£$S^2 «W6r*TX -yf- 
>XaK*^ < . «ff 8WS<0fflb&»-» JBJ&S 5 W*r6lT* 
xvf-yX&JKfr'i&A'^. x -/^vy^K<nmh^- 

[0041 3 J^ULOtttc. i»fy*^B60iWMl!: 
■VffauKettMB k izffi v *ffllig#>'& & ft . WHMMffi 
fc^EX^y y^-TS^ tt-tO. X-srf^/ftO^ 

[00423 ( HMfJH 3 ) #?&BJ§<035 3 OHilWCoi, i 

T> ^S^T^sr^Xv^a^ncfcttsr^x^ 

v«sis«oi«a»±« s i t=s Lfc t <n t mmxh %> . 

im,W3\$, IS2 8 0mm. I$14mm«i« 
53ISrfflV^. xuy Y7>7"f-2\t^ 6 0* ^ 

Dttfl) «®^tHT^xX5^lfiaL. Jr-X;l/ 

6*§imuTi/i ooo««EEj(Bi«7icia»t. s 

[00433 WBW^-iJW^lcl 0» 
Sv§*trt:J«^§SI4 1*1 tc 2 0 0 s c c m£7)A rrfxtm 
XL. ^WF<r>*r£=ilsy99-yxrt)\,7*m&LX. 

^C32. 4 5GH20V^ 7nii$MMi. 0 1 kWCDV-^ 

^n*fe»«s-fr % mmmw i (VTrnzmnziiKx 

WhTy"r-i-2£*)..mmte3Z'ftLX. M?mSs4 

lffi«^-r«»k, &&|t|(:tt2fl. a»rtKttl8jK) 

[0 044 3 <Kt, jj-^o^n— T81CJ: 9. ^ffiMfi 
■99fc«fe«JgLfc. «ffiM^ffi<il 2 0mVTfe-D3t. 
MJtli. ^m«s3«04"^<t 0 1 3 5mmC0{4aT?T-? 

7t. «v^t. SSBrtfc, 84 y^-os il«l(:7*h 
V^'XhJrSOOOA^IiLJt^x^N^iSSL, ig«<?D 
Ar77Xv5:MJtt, Arr5X7tl67*h 
l^^hWX-yf-vXaLK$rS!l^t^. -5-<0te*, 2 0 
0A/#fct>3tt>W»feftfc. {Xe. Bf^sfl<l(c20 0^ 

racoArjsmsr^T^^. scm^^B^m^^it^^ 

^±#L. 2 0 0B»|BMSjAfiU:ii. 124mVt^>), 
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[0045] (mmMA. ) #f&Hj§c7)3i4 ^mmmt l 
ssgs^jtJi. laetc^L^tiotiiiST'fcs. mm 

fam\i* lg280mm. JIS 1 4 mm^lU 
fc. ^O'yhTyftli. 60' =££6 o 

•y b £ StItttfcES Lfcjgtfco hcr> v vfe . £ £> (c . 
!>im^22Sfftf>:*fUI!l ( o - r i n g COftM) fc. * 

0 0 O^mBE^S^LTb-^faE^mtHSS^t 

[00463 *-*\ TEK^d^— #4^#>'7 , t:J: 
5l§^«^Sl*ItCC4F8/Ar*"xSrl 5/18 

5 s c c m^MT-SA L , ^Wn^> °!&zi y^^y 
X^Vuy^lRIStT, 1 0 P atef&gLfc. 

[ 0 0 4 7 ] . ^0*^ 2 . 4 5 G H z C97-f ? u 

PSa^XDyhTyfti 1 ). ISm^Sr^LT. s 

T-r ^a^iisjs. mmmtm&ig&i so 

®(il . 4 5 kWT'ft^Jt. flfflj&X^XvfDflft,'^ 

Hrttc;. 8-f y-f-S M/^h£5 0 0 

nm^tfe^XM^lgSU. |1I«C0C4F8/Arr 
5X-7 3rf6££-£T. C4F8/Ar77X7l;J:&7 

'2 08nm/mi nt^at*^^. 

. [00 483 mz. WfWffilZ 2 0 0 »C 4 F 8 /A 

4 5k Wfrt> 1.37 k W\b&* iZ^-LiztK *® 
^ft^JKti 15 0 m VT&tC-SrC*)-^. 2 0 0B$ 
HSt«^^5^B£7)*mSrti^-r-S fc . fi2mral -y 

hWX y^>-^JS?rSga!l^L^R)r. 2 1 0 nm/m 

$0<7>v -f i7o^ai^T'^)^ 1.45 kWSrfrJnL*:^ 

SlS&ff-SHftSai 1 6 2mVti#L, WzftiXy 
* hUv^b^X-yf-y^SUgt 2 2 8 nm/m i n-^ 



&o®k:7>r?u&aj;b£ll3S5^&C:i:t;:J:D. x 7 f 

[0049] dgiSfll 5 ) #^hj|cd3I5 WHiSWIt L 
T, ^ffi^^MT^Xv^a^gCjifflL. 7-5X7 

JMSg^fftjSli. E7fcjRL*iOi:|n]8ST'*>6. IB 
ttttSti. £32 8 0 mm. mZ&l 4mmC05^2rffl 

^fc. ifc. ^D-yhryftil 60'fttw62(sox 

fc, IBm^fflgBO^fli ( o - r i n gtf^Hi) 
tiiLTl/1 OOOO^E^SsSSSrtfLTe-^mfiEE? 
«WHc8Mltfc. -74 ^o^E^ffllgSrtCttP I D 

$ijpn]!?s^ffla^. 2ocor>-x-7-^fflMfi-f^JK^ 

[0050] £-f . ^H^^^-^^^rtcJ: 0^ 
m^il^^S^rt^C 4 F 8/ A r #X£ fix-eix 1 
5/1 8 5 s c c mOffltSAL. Tli^^y 
^^^yxy^UXSriBBLT. JE?l£l OPatfg^L 
<J:fc:> ^SK^co2. 4 5GHz<ov-f^D^fl;aSJ: 

zzx\ mn#miz. mmtrnzmmimzn^iscoz 

mm L , 2 ^7 >f ^ O^ASI50-*T^«f!|!lf AW 
<. -*-C«««*jOTt< Ufc. «® 

(i. ViSP^-T' 1 4 m m , Sg<,->gfrfl-T' 1 2mmtfc-o 

[0051 ] *-T, #iI^fM«&frb&^»e«® 

a*»r>fc. ^(Tm^T', ^ssftnis 8>r^sia«Lh 

hP'i/XhJrS 0 Onm^^liLTt^x^NjriSa 
t. ^WC4F8/ArX5X-7$:^$-ti-T. C4 
F8/ArX5XvlCj;i)7* h l^i^X Y<r>X.-/^>y 

5 2 nm/m i n. Jll^gfrTii2 18 nm/m x nt 
^offl^f^ix. x-y^/i$JKfc*#&H*<jl£>ii 

[0052] <?:tc. ^-ies<osiJffliS:fl-?7:^M»r5X 

s&mi mz i2- mmtx^tc. z owrr. ^grt 

IC, S-fyf-SiKSit-^M/^hSrBOOnm 
M^L^^X/Nj-lggL. |SI1i^C4F8/ArX5X 
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7£&±$-£T. C4F8/Ar77X7fc:J:S7th 

uzsxhnx.'yj-yTmmzwzLt:. ^-<o*g*. mm 

tmiffiMm-Clt2 3 8 n m/m i n . m^WJiX'li 
2 3 3 nm/m i nt l^ffij^tixx v^yr/j&JgcD 

[0053] £(±4>WC. flffii£€#$iig£ffi'*IT'--5£ 
[00 543 

[@i] ^m&mmizm zy^x^mmtmuw. 



[03] m2iztev&mmfc<o&MmT$>z>. 

[05] fem$ffiX'foh7>7'$j-Ty'T3-7-£m^ 
[06 ] 2jc%BB60^Sfiflf!J T iZ&hTvX'VWMSiW.O 

m.wmx'$> h . 

[07] *mkDi&crgmmizi& 1.7*7 JUm^S 

nwpnwx'bt. 

[08 ] ^tiiicov^ 27 vWtW&lz&W hftmm 

rnm>mz*k~rmmx'$> *> . 

1 ril^J'fel'. 2 :XD7f7yft> 3 : fSHte. 
4 : K^'S. 5 : ^Hftl&ii'T >"7"7". 6 : HM*- 
X;k 7 : ttEE3&HHk 8 : *isaX3-7. 9 : 7*5 
X7 S 10: tiNMtif 1 1 : 77X7*81 

ft. 13:1. 16: O'JV/, 2 1 : S93ltt't^ 
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